Introduction
Immunization against LH or chorionic gonadotrophin (CG) is able to terminate early pregnancy in a variety of animals (mouse: Munshi, Purandare & Rao, 1972; rat: Loewit & Laurence, 1969; Madhwa Raj & Moudgal, 1970; Bambra & Gombe, 1978; hamster: Rao, Madhwa Raj & Moudgal, 1972; rabbit: Spies & Quadri, 1967; bonnet monkey: Prahalada, Mukku, Rao & Moudgal, 1975; Moudgal, Mukku, Prahalada, Murty & Li, 1978; marmoset: Hearn, Short & Lunn, 1979 ; baboon: Stevens, 1976; Tandon, Das, Jailkhani & Talwar, 1981) . The mechanism by which such immunization causes abortion is not fully understood. The antibodies could abrogate the gonadotrophin-induced rescue of the corpus luteum. The rise of serum progesterone during the second part of the luteal cycle is temporally related to the appearance of CG in man (Yoshimi, Strott, Marshall & Lipsett, 1969) and other primates (Knobil, 1973) and stimulation of progesterone production by the corpus luteum by CG is demonstrable in vivo (Garner & Armstrong, 1977) and in vitro (Rice, Hammerstein & Savard, 1964) . The antigonadotrophin may also have an action locally at the implantation site. Immunoreactive hCG-like material is detectable along the trophoblast lining in villi (Midgley & Pierce, 1962; Paul, Jailkhani, Gupta & Talwar, 1979) and it has been suggested that lining by a 'self immunologically tolerated protein provides protection to the feto-placental unit against immunological rejection (Borland, Loke & Wilson, 1975) . The experiments reported in this paper evaluate the contributory role of these factors in mice immunized against gonadotrophins. Antibodies against a widely cross-reacting gonadotrophin, ovine LH, as well as hCG which has a narrower specificity were employed. We used mice as the experimental animals because of the reported presence of a CG-like material in implantation sites and placentae from Day 5 until Day 19 of gestation (Wide & Wide, 1979 (Das, Salahuddin & Talwar, 1976; Das et al., 1978) .
Mouse pituitary gonadotrophin. Pituitaries from adult mice of the Swiss strain were suspended (10 mg wet weight/ml) in phosphate-buffered saline (containing 6-5 mM-Na2HP04. 2H20,1 -4 mM-KH2P04,135 mM-NaCl and 0-1% BSA) pH 7-4 and sonicated at 20 000 Hz for 15 min. The sonicate was centrifuged at 20 000 g for 45 min at 4°C. The supernatant was tested in the mouse Leydig cell assay (Das et al., 1978) Aso, Guerreo, Cekan & Diczfalusy (1975) . The antisera were supplied by the WHO Programme for the Provision of Matched Assay Reagents for the Radioimmunoassay of Hormones in Reproductive Physiology. The specificity of the progesterone antiserum was expressed by its cross-reactions at 50% binding as follows : 5a-dihydroprogesterone (7%), 20oc-dihydroprogesterone (<3%), 17a-hydroxyprogesterone (<3%), testosterone (<0-2%), and cortisol (<0-01%). The specificity of the oestradiol antiserum was expressed by its crossreactions at 50% binding as follows: oestrone (1-7%), testosterone (<0-0002%) and cortisol (< 0-0001%).
Due to the high specificity of the antisera used, it was possible to perform the radioimmunoassay directly on the ether extracts of serum without employing Chromatographie purification of the steroids. Samples for the progesterone assay (0-1 ml) were extracted with a 20-fold volume of anhydrous diethyl ether by vortexing for 1 min. The aqueous layer was frozen in an ethanol : solid C02 mixture and the ether solution was decanted into a test tube. The residue, obtained after the evaporation of ether at room temperature overnight, was dissolved in 0-2 ml gelatin-phosphate-buffered saline, 0-01 M, pH 7-4 (containing 01% sodium azide) by heating the mixture in a 60°C water bath for 10 min and vortexing for 15 sec.
The aqueous extract (0-2 ml) was combined with a 01 ml mixture of equal volumes of appropriately diluted antiserum (Bo = 40%) and radioactive progesterone/oestradiol solution. The resulting solution (0-3 ml) was incubated for 10 min at 60°C, followed by 18 h at 4°C for separating the bound and unbound fractions. Then 0-5 ml chilled 1% charcoal prepared in gelatin-phosphatebuffered saline was added to the tubes. After keeping in an ice bath for 15 min, the tubes were centrifuged at 1000 g for 5 min. The charcoal supernatant was decanted in a scintillation vial containing 1 ml double-distilled ethyl alcohol. After putting 10 ml scintillation fluid (0-4% PPO and 005% POPOP in toluene) in each vial, the radioactivity of the bound fraction was counted in Packard Scintillation Spectrometer. The non-specific binding was 2-4%. For the progesterone assay, the limit of sensitivity was 12-5 pg with the standard ranging from 12-5 to 400 pg/assay tube. For the oestradiol assay the limit of sensitivity was 6-25 pg with the standard ranging from 6-25 pg to 400 pg/assay tube. The inter-and intra-assay coefficients of variation were in the range of ¬ 2% and 4-6% respectively for these steroids.
Immunofluorescence (Table 1) . Laparotomy on Day 8 showed that most of the mice treated with antibodies to LH had no implantation sites. Two of the mice in this group had resorbing embryos. To check whether the lack of implantation sites was due to failure to ovulate, the experiment was repeated but with a unilateral laparotomy, under ether anaesthesia, on Day 3 of pregnancy. The ovaries were examined for ovulation points and then the mice were treated with antibodies to LH as before. The 5 mice treated with 50 mg control globulins/0-5 ml PBS had 3-9 + 2-8 (s.d.) ovulations on the right ovary on Day 3 and 6-9+1-8 embryos in the uterine horns on Day 8. In the 7 anti-LH-treated mice (47 mg Ig/0-5 ml) there were 4-1 + 2-1 ovulations on Day 3 but no implantations in 6 of the mice and 7 resorbed embryos in the other mouse on Day 8. Treatment with antibodies to hCG had no effect on the number and gross appearance of embryos on Day 8 of pregnancy ( (Table 4) . Immunofluorescence and immunoenzymic studies demonstrated the presence of antigens reacting to anti-LH and anti-hCG immunoglobulins in the mouse feto-placental unit. The amount of anti ovine LH-reacting material was, however, substantially higher than that reacting to antihCG on Day 6, although the values were similar by Day 12. These observations suggest that antibodies to gonadotrophins may also act at the feto-placental site.
The reversal of the pregnancy-terminating action of antibodies to ovine LH and hCG by medroxyprogesterone acetate emphasizes the importance of progestational steroids in the maintenance of pregnancy in mice (Spies & Quadri, 1967; Madhwa Raj & Moudgal, 1970; Munshi et al., 1972; Thau & Sundaram, 1980; Stevens, 1980; Tandon et ai, 1981) , probably through its effect on myometrial contractions (Reynolds & Allen, 1932; Csapo, 1956 
